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(54) mm(o^w] :^<^h^Ammmmmmm& 



(57) [^^] 

n v'>7^^V^^StiZ^^. S/HlEl^ 1 5^^b 1 . 6G 
H z i^ii^i^^ a ^ 1 v- V2K/^'5^^?5fi-^^i^>'^/^# 

i^iS=' y 1^— ^ 1 6 -Cl . 6GH zc^^i^S^D^yiJ^-cl^ 
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v<Dy.^^ h^Atem^tb/cft-^^^s^-r^m^^-e 

-^coB:3:s^^gft-§-(^i^^g^5> (I) tm.^j^» (q) i: 
m^^^^w:<^^\^x^%\^. ^^(Dmw^^^^^M% 

(I) tm.^m.^ (Q) t^. ^^r^xmi^ m2a> 
^fj:^^wm^\^xm%\^. ^^(Dmm'i^3k^i}m\.x 
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^t^^y h-Cgg^ttlLprfg/.e^^y -C*^b)5r <^^#^|;[i:i- 
^ hyj^^mw^mmm^m^o 

^j.±.^^y'ym^m^tm%m^x.nmy^^^mxmm^ 

^ McmW^^rifcm^\:i-o\.^X<l^y-j: < thl i^l^^Ji-^ 

mw^mi^n\^x^n\^tz.^>-:fjvm^m^m^\h^ 
t. t!rfE2zK- hpf^y 1 v/V7Ky^:^(7?^f-^^■t^> 



^<OB:^1t?6{t-i-^Ol5]^g^5^ (I) i: 11:3:^^5^ (Q) t 

^V^mn. milS-^^^^K:7>ryv^;6^ MlS^t^y^ei^b 
[0001] 

rco^^i^^T^pJ^^^tL^T^v^^/UMF (Ma 

tched Filter) \zit^xMm^mm^^m^^{&mx*^ 
[0002] 

\^^it>th^:^^ii^ h^J^^Wi: (SpreadSpectrum: S S) ii 

0. 2Wc^(Dmm^n^x'T-i^ ^mmi.. ^mm\x 
^mf'-^\cMLxm&w^^n'oxii^mm\^m\. 

[0 0 0 3] -^ur. ^^M. hyi^mk^^tL^ 
^ (so ^^s^v^^tt-cv^^o 

<Dxh^. n^ihm^tin<D\fy vm^^^-^x^m^^ 
[0 0 0 5] ^w-c. ^^63fecoi^^E£m[HIKco 1 or-fc-s^^ 
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3 1 ^^^3 2t. PN:=i— KUv?J^^ 33^. ^0 
[0 0 0 6] ±^^Vt^<DP.y^f'-^ >^:=^ y ^CO# 

u^mn-r^^ A/D'S^i§3 1 n^i^m^m (co 

de Division Multiple Access : CDMA) ^P^ttt 
illff^ix. T^T-f- m^^-T) X^m^titzTi-xiit^ 

'j^jvm.^x^^, PN=i— Ki^-v?^^ 3 3t^. mm 

PN (Pseudo Random Noise) ^-^n— K^tU;^i''5 

[0 0 0 7] S^§§3 2li, A/Dg^mi^a iTiJ^^ai:^ 

3;6^bfil;^^tL6PN=r- KSr^SC-r^^^^T-fc-So 
^]P^^3 4 ^aiM^^a 5 1^. ^S^3 2^^^l±J;'j^H 

hmnm^^. riy>:^jumm%mi}m\.x^(Dm^u 
^mmmtit\^xmt^'rhh<Dxh^^ 

[0 0 0 8] t^&*<D>^^^7'^ y u—^<DW}Y^ 
A/n^m:^3 lxriy^yHt-^\^m^^K PN 

Kui^:^:^' 3 3^^hmt}^n^pjsi=i— vtmum 
3 2 T*m^ ^ tt, 34 1 mm^m 3 5 xmmuw 

^j:^mm&m^mm^n^^o\^ti:^x\^^^. 

(0 0 0 9] :i<Dm^W^\B]mtl.X:^y^^^>ii^z2]) 

[0010] ^mm^^n^^x\z^mt^^^:^>^t\^^o 

atched Filter : MF) ^^-<:^' h ^ Aj£tfi:il{tffl1=Sli 

[0011] r rT% t;e5j5<Di^teSS:[HisS(75Sijco^jT*fcS 

1 ^^^4 2 PNri— KU'V>>^:5^ 4 3t. MM 
^4 4^. f-V^^/U-^^— /U-K (S/H) \B}m4 5tf)\h 
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[0 0 12] ±.^vt^<D-^ vy ^ ji-^ (n^u^m^m 

-r^o A/'D^m§§4 1 li. CDMA^I^^nTl/^6r 
f-^^/U-^-yl-K (S/H) lEl^4 5*i. 1S^fl§^ 

[0 0 13] PN=i— Kt-v^>^.^ 4 3|i, tetfi:^^-^-C^ 
^4 2ti. ^i^v-://!-^— /uKleI5^4 5 "Ci^it^ttfcT^ 

[0 0 1 A] Vt^<0'^y'f'V-y ^ J\^^(Dmm±. A/D 

H[Hl^4.5tclllI2^i^1^$tt. ■=ecOS/H[HlK4 5;!i^f>0 
a;^/<t PN=3- KUv>:^>?^4 3^^f>a;^^n5PN??-©- 

So 

[0015] L;6^L/cC;i5b. — Jl^&^T'cC-^ryf^ K-:7-Y/^:5^ 
[0016] 

(0 0 17] :^^m\-i±.Wmm^^h'X^^tifzih(D 
[0 0 18] 

^i-s/ci6(^if^iSi|E^co^^(i. ;^-<^ 

)AL^m^m^^^^\-mm\^\^x^mn^:^^n^:L tt^x 

#So 

[0 0 19] ±fSei&*^]coPpm^^iS»:-rSfc46cOtg^ 



35 i: . miiams*sm ^JtiD^i" 6 i og(±(75^jpg:gR t^m 
X.. Btrfaioi^Ji(D^fta5;i»^f3A:;^$n6:^-<:^ 

m^mmxmTii^m^^. ^rRi^^sjLfdt-^^ttriap^^y 

^ mrlE^P^gis Ap# L Tti ^ -6 r. <b ^ 1# 

[0 0 2 0] _blH^5f5^>|iOPp^S^^^S^-rS/i:i6<7)Bf5R 
\.'t}^^mtj:^m^m^xnb^tt^X^^2 

^-v^^])x^^^t^mmt LTv^So 
[0 0 2 1 ] ±M^i^^m(of^m}§.^%mir^f^^<Dm^ 

(o^^mtix^. ^wm^-ii^ roj x^t^\'S.^}i*y h<Dm. 

mt LTV^So 

[0 0 2 2] ±^v^Mm(Dmm.^^nm'r;^fci^(Dm^ 

mifa;tiPSI§?!»^^i^ffi;^^A;^<h L-r igij^B^Pflyt^tt 
mm^^xmmmm\^m-rmmm^t^^'r^miim 

^xh^:it^Wi^t LTVNSo 

[0 0 2 3] ±isi^*^j(^Ppm^.^»^-rsfcd6coti* 

^ba>T. ^^jsifagg(^;^-<i:^ h^M.^mmmmmmm 

m^m^x^^^tiitp^^^ hyj>^ii:m^titim-^-(Dm 
^^mn^<omm^i^ (d tm.^^^ (q) t^. m 

t^i^mt LTV^So 

[0 0 2 4] ±td.vtMm<Dmm.^.^nm'r-^t:ii!b<Dm^ 

^v^X. |f^«i(0:^-<^ h7A^mil{I^tg|i«^4 
(Q) i^. #-<rf^T*^i. S2(3?^/^stetfe 

n^\ZXm%\^. #>=r(7?m^^m^J!)PSUTl#P>tt^c4 
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[0 0 2 5] ±^mMm(Df^m.^^m^-r^tiisb<Dm^ 

- h ^ ^ ytffc <9 . m^m i -»:^/u^—mc^^ 
[0 0 2 6] ^Lmm^m(nf^m^^m^'t^f^>^(om^ 

il^b^>y h^^(^^*tti;^L. fe2:tS:?^-^755 roj r-fetL 

[0 0 2 7] ^Lwm^m(DWimM.^m^'t^fz.t>(r>mi^ 
[0 0 2 8] ±fat;&5f5«?iicop«^jg.^^j^g^-rsfc36(75iSjR 

[0 0 2 9] ±mvtMmo:>mm.^^m^'r^tiit(Dm^ 

^^^f\.fz.m^K-:>\^X'pt^< t ^ 1 v-^^^/i^^-l^J::^ 
f^5^#jUT^^^Ufci^v:/y^fe(cIil^2k:ig;^fffii-2 7K- h 

2xt^— h7«-^-y ;6^ib 1 v'>>^^/^^<^^B-^^1^>'>^/^^^c 



3K-hp*^y?5^ ;^-<i^ h^i^tl^tfe^ttfcfl-^i^f^^^i- 
ft-^^iE^tti-rm2cor Kw:^7=^='->5^i:. wmm2<D 
2 ^- h ^ ^ y -cfc 6 r <t ^it^ft ^ UTi^ . 
mt^^^h^tii^X^^o 

[0 0 3 0] ±.-mvt^m(of^m,^.^m^'r ^it}^<Dm'^ 
^1 3fam^?:)^0>^ti. ^{t^tLfc^-<^ h^Afetfe^n 

(Q) t\:in\^X^^'7y^V'y-(/\-^^^-t^TW^ 
[0 0 3 1 ] 

[^m<DmM<Di^m\ ■^^m(Dm:m<r>mm^-^\^^xm'^ 
y iciaitL-cib^t. istg^ix7t;=^-<^ h^Atem^ttTt 

[0 0 3 2] ::^-<^ Vy2>.WM^mtm^ 

[0 0 3 3] ^ffi I MT 2 0 0 0 T'AR I B (ftzS^^ 
^) J: '9S^$i^TV^5. i/^^3t^6W- C DMA (J[S:^ 
^CDMA) ^:y:/itarfi 4M (p« :*^) CPS (ch 
ip per second) Xhho wtlt-^L. W-CDMA;65 



I 



mmit^ti^ 2 0 0 1 L s I (±m.mMmmm) <d 
i^it•7•D^r;^^^v^tb^^, CMOS mmmMos) <d 
m^.mn^^o, isiinim&tfj:^. mm-t^i^^y 

^ii^S^H. 5 0 OMHz;ei^(b 2G (^:^) Hzt^^m 

[0 0 3 4] -r/cC^^. A^m'^<om&m^^^n^^^ 

ur 1. eGUz^mm'^mtfj:ti\'£. 
[0 0 3 5] '^y^h^^'^yi'^ twi-'(omm^mf&^^ 

S^-a^fi. il^^tt?nTV^SJ: 6MHz 

^^^^tTX.t^ 1 0 Ofi^<?53tST*AQ;ll^tgT-fc^o ^^^o 

^<—'^>^V^^^x% 1 0 Oif>r/i-#^-r -sr 
[0 0 3 6] rKT^^-g-, J^m^— Ktil v':/7K/^5)^^>fb 

m%\.x^<'^^^t^^^. 

[0 0 3 7] 3feT . 1 6 MH zX\ ^^>^^V%^% 1 

1 i^v:/yu-:5o:^^'f K$-frT 1 0 0 [iJSg^tU U^fr 
[0 0 3 8] 0^19. liy>:^JU^<Dy'—i^jbm^j2^t. 

^2(0?i^]} 1 v^:/jKyu5^(?:!X"-^^ 1 

o;^^>r K^-frTl. 6GHz-^l 0 OS^^mu^tr 
y^-<^ hyJ>^^Wi:^Hfzm^-tm2<D;<^V\zm^]2^^ 

y tx^K\:in±.\'£. mmi^xy^^^ hyM.^m^titi 
ft ^(D;^ ^ y --(DS^^ iz.;?^ cir i^^^tii i^<omi^^n o:it 

[0 0 3 9] ±^mwcm\^w-cDMA(Dm'^. mmf- 
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0 9 6Mc p sX-~'^t%-^X^\^\ #31^. pli^U 
— ht^M'^^tlX\^^^ 1 6. 384Mcps ^Xm'^^ 
^|g|4l^fo6o V^^X. m±X2SQ^y'zr^^.^t^:b 

[0 0 4 0] 2 5 6^:y>^i^>^-a^, 102 

A^l^^jV (2 5 e^y^X 4:^—y<--^>'y^]) 1^1^) 

1. 6CHz(7:>i!^u-;^7b^^m'^mX^tl\'±. 1. 
6 OH z a -/i^-e 1 0 Ofgco^S^^frp fcib, 11 

m<DmiMsc^!^^mt'r^. i u§(7DS5iss c-ci i o 

Oi^v-T/zu (1 0 O-^'^^^ux 1 im) \^Mft^mtfj: 

^KOm-B-Xhl 0 2 yy'(D-^y^h*y^/Ui^ 

(MF) ^^^^i-^x^- KS«itctb-<n*m-5;^»^c/>/^ 

[0 0 4 1 ].:*:^B^£??IIM^^?l^ftil3^-5lElS^T*i. 
h^m^ib^lXl OUm\^nti:^(DX\ W-CDMA<^m 

[0 0 4 2] _biaco^jr*t:i. 

[0 0 4 3] ^fc, iiiiis ccoftibt? t;iMF«^(^^^^ 

(D^^ yy'xn:^\^. "tcD^^mih^^misbxmmm. m 

1 GHz o -/>^(75^'g^(c. Ins (-rym X 

:*:^T*fcixl^1SS^(7?MF;6Sie:.^?:e^'g'-Cti locoM 
Ftcix^S'ST|g<!:?t^^o 
[0 0 4 4] l^, "W-CDUAiy^^y^J^iiZm^XMFm 

^SiJiT) 3 - h =1 - K-emp-r e r i: J; 15 m^X ^ 

^^mj^x^^, 

[0 0 4 5] ^ivh(DW}rf^^Tl.fj:if-ftiitfj:^fj:\.^m 



■ k 



[0 0 4 6] ;^^?gco||JSco?F^^tc9^^>^-<^ h 

^^jcopN^^-^ (PNn— K) ^^^-r^=^—h^^±^ 

-^i£rA;^L. -^^OT-^a >/^t-§-^7^v;:^y^ft-^^c:^^^•r 
yg(s^ LT<^^s^^^?i^^://^^^-/^K (s/H) mssi 

-r6il^il=i y ^ 1 6 S/HlHiK 1 5^t/=i— K 
^^^1 3 J^t>*il^ig=i y I— ^ 1 6--£07^— ^^cOAtti 

[0 0 4 7] mnmitm^^^-^ ^if^^^cDrnw^wimir 
^ 7^ ^ y wt-^ ^ - Bf ^ ^i^-r 6 ^ y ^ ^7)^s:SlJ ^ m 
[Hissi 5^m^ii:^j(cg^^ufcs/Hx Ny >^:^^^is^ 

:y^-j\^(r>%m-^>':f^^t^^^'rhf3^\t^t^oX\^ ^h<D 
xhi>. 

[0 0 4 8] 1 v-v-^^J^yu^coft^^s/H;^ h y Vi/tc 

StOiZ^tfo 0iJ:tl^. tEtSt^ 1 2 8 cD^-g^. 4f^xr-y<- 

i^v:/y Vi/T^^ixll. 1 2fl(^s/HlHlK(DH 

iSS (il^c^)4fi^::^— >"<-i^>'^y 6 
MHz. iEffilc:(i4. 0 9 6MHzCO4fg) (c:>^LT. 

[0 0 4 9] ^<7)fcB;^<^^»tTfi5it:=i y 1/-^ 1 6 li. 
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n^(o^^j^i^m^m cffj^gu i 2 j: o r ^ 

f^. I^i^=' y U--^ 1 6T*^$n'5^g^l^^ll, 
tetfc^^-^;ds rij X*h^\^:^^])Ut^h(D'f—^ 

^^<Di^^m^\.. ^rnn^ii^ roj xhti\^^ 

1/10 0 <^^Mf^t;i S/H[Eli^ 1 5 t^^CDy"— 

^m^mx^^xfmm^ y ^ 1 ex<DmfQ^w^mi)'^ 
^T-rSo i/&orp'^ya5cofiii(?:)s/H;=^ h y v-ztdsu 

1 6^c:'C^§^r i:^i-c^-5o 

[0 0 5 1] mn^^t-d. m^nwc^mt^^i^i^^^ji- 
\-t^m^< s ^mm^t Lrw7Kyu^fi-e;^^ya5tc: 

U /cC It tbf±V^ b V Ht-^li. T>T -r^t^ 2 h 

6;$:, HI-. ^Jt^. >y^<^«m^-^;^;yu^%^ 
-r^^-g-tf 2 4-4 8:3|s:-c^-5o 
[0 0 5 2] i^. DHO {^^ ^^—-^'r-f ^^>h^^-7) 

?T'^»O^I^Sj&^(7)ft-^S^(7)lgP^SiJ^Lr. 0i]x.l^ 
P ^ ii: T^cC V ^ -C D H O ^ H ^ T -r -5 <^ -5 o 

[0 0 5 3] ^fc. ^m,^-vi,mmmmi\L\.x^^ . 

^r2-K<^^^^^ ^lJh^l9?^<t^2lh^t9 7t^<On>' 

bT^- v*<D^m^x^mmti^m^m^^no ^i^^^t^ 

[0 0 5 4] ^oT. iiS<7DSC^ffi^br|BK^^#J; 
-5f^0 5 0 0:$:aSi£:^^IC><^5o MIc. Cl^^mic. m 
icii-^y^ K:7^/u^ (MF) Ij^tmm^^X^^ . 

So 

[0 0 5 5] ^i*«)i-ii. sc<0'if- hmtm2 0 0 ^ 
— hum. m\^mnnm(DMF<D^-hmtim6 0 

[0 0 5 6] _biSCOt^t5iLI-:fc"l/>-C. -^^^^^m^^ 

f^. ;^^ygis(i^^L/<ctmi^/^b/^v^;65. i^ii::^ y 

-^<7):^^(iltfftc:-r^r i:;65^|g|c/.ei3. ^mft^^ — 
K««(^(£®?55pjtgx*$5^^ Slc^ize-r-SJ: 9l;i. I^^ 



(8) 



2000-1964 



[0 0 5 7] i^. r r-epi^y^i: LTs/H[Ei^^lSi 

[0 0 5 8] ctoT. 2 zK— h (DDR AM (Dynamic Ra 
ndom Access Memory) 0 , "fi^^ 

JV(D¥/F (Flip-Flop) XUkjtiS/l^\^m^)A:^tl 

[0 0 5 9] :^^m<Dm:m<nmmKm^:^-<^ h^i^^ 

WM^2 2t. =i-K^^^2 3i:. 2^-h?i^ 

V20t. mm^v i--^ 2 6 t^>bmf^^thxi^v . 

2 3}<— Np«^y 2 Oli, T KU;=^x:=i— :5^2 4 ,h s 
0^-^y-t:/U'2 5 i:. T K — ^ 2 7 ,h , -fev;^ 

Tv:/2 8 tt)^hmi^^nx\^^^. 
[0 0 6 0] ;::cT% A/D'2^g^2 i h*^± 

m2 3t^ Mi^=^ y 2 6I±, mi tC^UfcA/^D 

^^^1 1 =^-h*m±mi 3 i:. mm=^v i^-^ i 

J5K(i. 2xK- h;^^y 2 O t^J®a5 2 2r*ib-5o ^T. 

[0 0 6 1 ] 24^— h^^y 2 0JC:fc*t'57«^y-feyU2 
5fi, S/H[El^l 5 i:P^t;iA/D^^§&2 1 
v^;^yKOA;'jit-^^r Ku>^7^=i— y 2 4 $:":/M.T 1 

t'='-^2 7|c JzoTl iy>^/\^^(Dm^^'l l)->^zf/u 

[0 0 6 2] T Y\^7.y':=i'-^2 4fi, A/D^^2 
l7!)^ibA:/3$tt57^v^i$'/UfH-^^fflS?Si5 2 2t^hKti^ 
ti^T K W:^(:itt£or7<^ y iryU2 5 tci 6 MH z 

:?^2 7(i. ^J^S^2 2^^ibA;'3^ix^r Ku;^ict?^or 

p<^y-feyU2 S^^br^^^l. 6 GH z cOi^ C2 -/>^-e 

m^mi^x±>:^T>y'2 s\zm:^i-^i^<DXhho ir 
>^T^^:/2 8»i. r Ku^r^^i— ^2 7;5^bA;^^ix 
^T^-^^Sipffiiritgf LT^ p yi^:$^^ ^ '^^X\\ 

(High) y.\'ti. (Low) tciii|iLrfiiig=i y 2 6 



[0 0 6 3] a»aX2 2ti. =1- K^^§§2 3^^JI3L 
Tjtef^^^-^ (PN=i-K) ^a^jS=i y 2 6 

^•^^ir^td, r KW:^7^=i-;$^2 4, 2 7(Cir^iA^ 
3i»iij^^£tlLcor^-fe;:^i--5 7<^y-iryU2 ScDT Ku-:^ 

[0 0 6 4] m2\:L^\i^:bm^(om^^mn-t^t. ^ 

4^5^t^$nfc-rv^^/Kt'^$r7<^y ir/U'2 5 Ci 1 6M 
W2.(r>^ ^y^X\'yi^if-;v^m^^hts. i v-^-tK/u^)- 

^tifcr Ku>^(ct;eoT>-^y ■fe/u2 'ot^h^\z.^^\h 

^thtz 1 '>>'7KyU:9'^07=^— 1. 6GHz(D^u^y^ 
v>^2 8(cffl;^i-t-6c ir^xrv:7^2 8THA^<t-^^ 

iti|iiurii^ig=i y I— ^ 2 6 tctti;^u. fi^ii^iyu— 

2 6T*1. 6GH2(D^ny^r-i^3ilc:afPS^S^tTo 

x^m^nxm:ti'r^h<7:>xh^a 

[0 0 6 5] i^±r*|±, iy>:^/umm. M^:^nyhm 

ov^xij^p^bfc;^^ ^tih<Dmmtm^i.x\^^fj: 

Mm:^tiyhmm. -yi^—j^mmi)m^,i.x:i6^ 
■r. 't<o:^mxmm^i^'^\^^jtnthr£ti:h^j:\^^i,<7)xh 
ho AR I B(Dfi:iir*fi. i^T^Dittcur. ^mmmo:> 

[0 0 6 6] mi:^'ry':ft\^X^ "f-yzf^m. v-^^ 

%^i^(D^>'^=i—V-7:^^ i^:y:^ju^^\^\^X. =^y 

So ^^T. m.m(r>§kWt\^X^ mi±^^:^<D^y':fu 
— M±4Mc p 2 5 6. i: A/D^^ 

§^1 1 ;5^f5(7:){t-^A;^j^4{^;^-.'^— t^>:/y (i 

6Mc p s) , Q\^y V tirh, 

[0 0 6 7] -^LT. ^mmm^<Dm^iSLnmY^^^^j.T 
CO (A) ~ (N) \z,^m'rho i^. mi(Dm^mzL.x 

MWm(Oh<r)t^j:-:>X\^^ho 
[0 0 6 8] (A) ;^^y|FU(i, I 0 2 ^i^yy" ( 6 
y ht^l 0 2 Amm\Z^AyX\^^h'^ +« mi$^ 

yy") tirh^ 

(B) ^(D^^y gptcA/D^^^^i 1 7i^^(DdJ;^^iiIg 

(C) ^ J; p if 1 0 2 4 ^ (-^ X 0 <h*Jb^ OtK^-^ 
>^.yU(D 1 e/viKyw^) l:#iZ<AyAcf>. S^^Di^J'-/:/ 



(9) 
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^^^mUkie. 3 84GHz (16MH2(^1024 
[0 0 6 9] (D) ifiiS^i y 1 6(1. 16GH2 

(E) ^m^V i^-^ 1 6t03§S(i, 

rcD|^TB*,^r% 1 6MH 2^0itST*l^^iZii^^LTV^ 
[0 0 7 0] (F) ^tc. l-t^>-:7^/U:9'-re5LT. _bf5 

(c) (7?^isgxi#s (s?0£^ 1 ^ :r) ^^hm^mi^ 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a correlation circuit that can 
obtain correlation in spite of a small scale of number of components. 
SOLUTION: An A/D converter 1 1 converts a received signal that is 
spread- spectrum-processed into a digital signal, the signal by one 
symbol is written in a sample-hole S/H circuit 1 5 by using a 1 6 MHz 
clock signal under the control of a control section 1 2, and a high 
speed correlator 1 6 reads the signal from the S/H circuit 1 5 by using 
a high speed clock of 1.6 GHz by one symbol for a plurality of number 
of times while shifting the signal for each sample. Then the high 
speed correlator 1 6 applies product-sum operation between the 
signal and the spread code by using a clock signal of 1.6 GHz and a 
signal by a succeeding symbol is written in the S/H circuit as soon 
as the signal is read. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The correlation circuit for a spectrum diffusion communication characterized by repeating processing which 
writes the input signal by which the spectrum diffusion was carried out in memory, reads the writtenHn signal by 
which the spectrum diffusion was carried out from the aforementioned memory to a high speed from drawing speed, 
and performs a diffusion sign and a sum-of-products operation at high speed two or more times. 

[Claim 2] One or more receive sections which receive the signal by which the spectrum diffusion was carried out, and 
the one or more memory sections holding the signal which carried out [ aforementioned ] the reception and by which 
the spectrum diffusion was carried out, The one or more multiplication sections which perform the multiplication of 
the signal and diffusion sign which were held at the aforementioned memory section. Have one or more adder units 
adding the aforementioned multiplication result, and the time sharing of the signal which Is inputted from the one or 
more aforementioned receive sections and by which the spectrum diffusion was carried out is carried out in time 
when it is shorter than chip time or the concerned chip time. The signal which carried out the time sharing is held 
above by at least 1 symbol among the aforementioned memory section. The correlator for a spectrum diffusion 
communication characterized by reading at high speed after the concerned hold in time when it is still short than the 
time when It is shorter than the aforementioned chip time, performing the multiplication with a diffusion sign in the 
aforementioned multiplication section, adding the concerned multiplication result by the aforementioned adder unit, 
and acquiring a correlation. 

[Claim 3] The memory section is a correlator for a spectrum diffusion communication according to claim 2 to which 
writing and read-out are simultaneously characterized by being 2 port memory which can be performed by time [ to 
differ moreover ] width of face. 

[Claim 4] The multiplication section is a correlator for a spectrum diffusion communication according to claim 2 
characterized by being the multiplier which operates by the logic which will output many bits as they are if it is the 
multiplier which carries out the multiplication of the signal with which the spectrum diffusion of a 1-bit diffusion sign 
and the many bits was carried out and a diffusion sign is "1 and will output inversion of many bits if a diffusion sign 
is "0." 

[Claim 5] An adder unit is a correlator for a spectrum diffusion communication according to claim 2 which considers 
the output from the adder and the aforementioned adder of many bits as an input, and is characterized by being 
acceleration **** which has the delay element which only 1 unit time is delayed and Is returned to the 
aforementioned adder. 

[Claim 6] The correlator for a spectrum diffusion communication which prepares 2 sets of the correlator for a 
spectrum diffusion communication according to claim 1, makes the receive section in the aforementioned correlator 
common, carries out the multiplication of the in-phase component (I) and quadrature component (Q) of a rectangular 
detection signal of the signal which was detected by the aforementioned receive section, and by which the spectrum 
diffusion was carried out with a different diffusion sign, and is characterized by adding each multiplication result. 
[Claim 7] Prepare 4 sets of correlators for a spectrum diffusion communication of a claim 1. and 2 sets is made into a 
pair. The in-phase component (I) and quadrature component (Q) of a rectangular detection signal of a signal which 
make common the receive section in the correlator of the concerned pair, and were detected by the aforementioned 
receive section and by which the spectrum diffusion was carried out The correlator for a spectrum diffusion 
communication which carries out a multiplication with the diffusion sign from which the 1st and the 2nd are different 
within each pair, and Is characterized by adding comrades respectively and compounding them as a result of 
calculating four correlation outputs which add each multiplication result and were obtained with the diffusion sign of 
the above 1st and calculating with comrades and the diffusion sign of the above 2nd. 

[Claim 8] It is the correlator for a spectrum diffusion communication according to claim 2 to which the memory 
section is 2 port memory which can be performed by time [ when writing moreover differs from read-out 
simultaneously ] width of face, and read-out is characterized by being the memory which can be read in many taps 
and many bits at a stretch by one symbol. 

[Claim 9] The multiplication section is a correlator for a spectrum diffusion communication according to claim 8 
characterized by being two or more multipliers which operate from the logic which will output many bits as they are if 
it Is the multiplier which carries out the multiplication of several multi-tap minutes of the signal with which the 
spectrum diffusion of a 1-bit diffusion sign and the many bits was carried out and a diffusion sign Is *'l''. and will 
output inversion of many bits if a diffusion sign is "0." 

[C|aim 10] An adder unit is a correlator for a spectrum diffusion communication according to claim 9 characterized by 
being the adder of two or more many bits, and being two or more adders adding the multiplication result of the many 
taps In which It succeeded In the multiplication section. 

[Claim 1 1] The A/D converter which changes Into a digital signal the input signal of the analog by which the spectrum 
diffusion was carried out. By at least 1 symbol, in time when it is shorter than chip time or the concerned time, carry 
out the time sharing of the above, write it In. and it is held about the signal changed Into digital one. Two or more 
sample hold circuits which carried out [ aforementioned ] the time sharing to the high speed, and were held from the 
aforementioned drawing speed and which are read one by one for every sample, The high-speed correlator which 
carries out a sum-of-products operation at the code generator made to generate a diffusion sign, the diffusion sign 
which inputs the signal for one symbol one by one at high speed for every sample from the aforementioned sample 
hold circuit, and is inputted from the aforementioned code generator, and a high speed. While the above signal Is 
made to write in two or more aforementioned sample hold circuits by one symbol and a high speed is made to start 



read-out of a signal from drawing speed from the aforementioned sample hold circuit to the aforementioned 
high-speed correlator for every sample The correlation circuit for a spectrum diffusion communication characterized 
by having the control section which makes two or more aforementioned sample hold circuits start the writing of the 
above signal by the one following symbol. 

[Claim 12] The A/D converter which changes into a digital signal the. input signal of the analog by which the spectrum 
diffusion was carried out» By at least 1 symbol, In time when it is shorter than chip time or the concerned time, carry 
out the time sharing of the above, write it in, and it Is held about the signal changed into digital one. 2 port memory 
which carried out [ aforementioned ] the time sharing to the high speed, and was held from the aforementioned 
drawing speed and which is read one by one for every sample, The high-speed correlator which carries out a 
sum-of-products operation at the code generator made to generate a diffiision sign, the. diffusion sign which inputs 
the signal for one symbol one by one at high speed for every sample from the aforementioned 2 port memory, and is 
inputted from the aforementioned code generator, and a high speed. While the above signal Is made to write in the 
aforementioned 2 port memory by one symbol and a high speed is made to start read-out of a signal from drawing 
speed from the aforementioned 2 port memory to the aforementioned high-speed correlator for every sample Two or 
more memory cells holding the signal with which it has the control section which makes the aforementioned 2 port 
memory start the writing of the above signal by the one following symbol, and the spectrum diffusion of the 
aforementioned 2 port memory was carried out. The 1st address decoder written in the memory cell which 
corresponds the signal from the aforementioned A/D converter with the designation from the aforementioned control 
section. The 2nd address decoder which reads a signal from the memory cell which corresponds with the designation 
from the aforementioned control section to a high speed from drawing speed. The correlation circuit for a spectrum 
diffusion communication characterized by being 2 port memory equipped with the sense amplifier which amplifies the 
output from the 2nd aforementioned address decoder. 

[Claim 1 3] In an interference canceller equipped with two or more interference canceller units which have a 
******** VCF respectively to the in-phase component (I) and quadrature component (Q) of a rectangular detection 
signal of a signal which were received, and by which the spectrum diffusion was carried out Writing and read-out 
prepare simultaneously the memory which can moreover be read to a high speed from drawing speed In the preceding 
paragraph of the aforementioned ******** VCF. The interference canceller characterized by being the ******** 
VCF which carries out data processing of the signal with which the aforementioned ******** VCF Is read from the 
aforementioned memory at high speed at high speed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the correlator for a spectrum diffusion 
communication used by the receiver side of the spectrum diffusion communication system in mobile communications, 
wireless LAN, etc.. and relates to the correlator for a spectrum diffusion communication which can reduce a logical 
circuit scale sharply compared with digital MF (Matched Filter) especially made indispensable in this field - 
[0002] 

[Description of the Prior Art] With the spectrum diffusion (SpreadSpectrumiSS) communication system generally used 
for mobile communications or wireless LAN. two phases of performing a narrow-band modulation (primary modulation) 
to transmit data by the transmitting side, and performing a diffusion modulation (secondary modulation) further are 
modulated, data are transmitted, and after performing back-diffusion of gas to received data and returning to primary 
modulation, baseband signaling Is reproduced by the usual detector circuit at a receiving side. 
[0003] And concretely, the correlator for a spectrum diffusion communication for acquiring conventionally the 
correlation of an input signal by which the ** ** **:ic*:te:4e** diffusion was carried out consists of a 
back-diffusion-of-gas circuit and a recovery circuit of a sign split multiplex modulation wave motion, the oorrelator 
for a spectrum diffusion communication performs synchronous usurpation, and in order to take synchronous phase 
****** detected henceforth, the slide correlator (SC) which consisted of a logical circuit is used. 
[0004] If a slide correlator shifts 1 bit (diffusion sign) of office sign sequences at a time using a IHait correlator, the 
correlation with the sign sequence of a reception is searched for each time and a correlation is searched for about 
the number of bits of only sign sequence length, it will be asked for the synchronous phase from which a correlation 
serves as a peak, and synchronous usurpation will be performed 

[0005] Here, the slide correlator which is one of the conventional back-diffusion-of-gas circuits is explained using 
drawing 6 . Drawing 6 is a configuration block view of a part of conventional slide correlator. The fraction which 
acquires the correlation output in the conventional slide correlator consists of A/D converter 31, the multiplier 32 a 
PN code register 33, an adder 34. and a delay element 35. 

[0006] Each part of the above-mentioned conventional slide correlator is explained. A/D converter 31 is a highly 
precise analog-to-digital converter which changes into a digital signal the analog signal which the sign split multiplex 
(Code Division Multiple Access:CDMA) modulation was carried out, was transmitted, and was received with the 
antenna (not shown). PN code register 33 is a register which outputs PN (Pseudo Random Noise) sign code which is 
the same diffusion sign as having been used for CDMA modulation by the transmitting side. 
[0007] A multiplier 32 is a multiplier which carries out the multiplication of the PN code outputted to the digital 
received data outputted from A/D converter 31 from PN code register 33. An adder 34 and the delay element 35 
carry out 1 symbol term accumulation of the multiplication result outputted from a multiplier 32. and output the 
integration value as a correlation output. 

[0008] The analog signal of the received data received with the antenna is changed Into a digital signal by A/D 
converter 31, a multiplication is carried out with PN code and the multiplier 32 which are outputted from PN code 
register 33. it accumulates it by the adder 34 and the delay element 35, and the addition result for one symbol 
outputs an operation of the conventional slide correlator as a correlation output And a multiplication and 
accumulation are repeated. 1 chip ** carrying out timing of the multiplication In a multiplier 32. and changing a phase, 
and the synchronous phase from which a correlation output serves as a peak detects. 

[0009] The configuration using a slide correlator as this back-diffusion-of-gas circuit is comparatively simple, and 
although the gate number is also said that there is also little power consumption few therefore, generally time until it 
performs synchronous usurpation has the problem take time until it obtains a correlation output only, several chip 
minutes in the time xl symbol for one symbol for such a reason. 

[0010] In order to solve the trouble of taking time before obtaining a correlation output it considers using a ******** 
VCF (matching fill or Matc hed FilterMF) for the correlator for a spectrum diffusion communication instead of the 
slide correlator. A ** * ***** VCF performs synchronous usurpation within 1 symbol time by taking the correlations at 
the time of shifting a phase all at once. 

[0011] Here, the ******** VCF which is another example of the conventional back-diffiision-of-gas circuit is 
explained using drawing 7 . Drawing 7 is a block diagram showing the example of a configuration of the conventional 
******** VCF. The conventional ******** VCF consists of A/D converter 4 1. the multiplier 42 . a PN code register 

43, an adder 4 4, an d a sample hold ( S/H ) circuit 45. " 

[OOlZTEacFTpart of the aoove-meniionea conventional ******** VCF is explained. A/D converter 41 is a converter 
which changes Into a digital signal the input signal of the analog by which CDMA modulation is carried out The 
sample hold (S/H) circuit 45 is a circuit which are prepared, incorporates the digital signal from A/D converter 41 
one by one, and holds it [ two or more ] 

[0013] PN code register 43 is a register which outputs the PN code (code) which is a diffusion sign. A multiplier 42 is 
a multiplier which carries out the multiplication of the PN code from PN code register 43 to the digital signal held by 
each sample hold circuit 45. An adder 44 is an adder which add the output from a multiplier 42 all at once. 
[0014] The input signal by which digital conversion of the operation of the conventional ******** VCF was carried 
out by A/D converter 41 is held one by one in two or more S/H circuits 45, the multiplication of the PN code 
outputted from the output and PN code register 43 from its S / H circuit 45 is carried out with a multiplier 42. they 
add the multiplication result in a multiplier 42 all at once with an adder 44 further, and an addition result is outputted. 



A correlation output is obtained from the addition result 

[004^^oweven^w^^ common ******** VCF, to the slide correlator which takes the correlation at the time of 
shiftingphases all at once and which carried out the sake, for example, the above-mentioned explanation, the gate 
number several times the chip in 1 symbol of this is needed, a gate scale increases, and for cause increase of power 
consumption and using for the receiver of a move terminal, it has become **** as a matter of fact 
[0016] 

[Problem(s) to be Solved by the Invention] Thus, with the conventional slide correlator, there was a problem take 
time until a correlation output is obtained, and with the conventional ******** VCF, the gate number increased and 
there was a trouble of bringing increase of power consumption. 

[0017] It alms at offering the correlation circuit for a spectrum diffusion communication which it was able to succeed 
in this invention in view of the above-mentioned actual condition, it can make a configuration element number 
small-scale compared with a ******** VCF, and can obtain a correlation output 
[0018] 

[Means for Solving the Problem] Invention according to claim 1 for solving the trouble of the above-mentioned 
conventional example In the correlation circuit for a spectrum diffusion communication, the Input signal by which the 
spectrum diffusion was carried out is written in memory. It is characterized by repeating processing which reads the 
written-in signal by which the spectrum diffusion was carried out from the aforementioned memory to a high speed 
from drawing speed, and performs a diffusion sign and a sum-of^products operation at high speed two or more times, 
a configuration element number can be made small-scale compared with a ******** VCF, and a correlation output 
can be obtained. 

[001 9] Invention according to claim 2 for solving the trouble of the above-mentioned conventional example One or 
more receive sections which receive the signal by which the spectrum diffusion was carried out in the correlation 
circuit for a spectrum diffusion communication. The one or more memory sections holding the signal which carried 
out [ aforementioned ] the reception and by which the spectrum diffusion was carried out.The one or more 
multiplication sections which perform the multiplication of the signal and diffusion sign which were held at the 
aforementioned memory section. Have one or more adder units adding the aforementioned multiplication result, and 
the time sharing of the signal which Is Inputted from the one or more aforementioned receive sections and by which 
the spectrum diffusion was carried out is carried out in time when It is shorter than chip time or the concerned chip 
time. The signal which carried out the time sharing is held above by at least 1 symbol among the aforementioned 
memory section. It reads at high speed after the concerned hold in time when it is still short than the time when it Is 
shorter than the aforementioned chip time. The multiplication with a diffusion sign Is performed in the aforementioned 
multiplication section. It Is characterized by adding the concerned multiplication result by the aforementioned adder 
unit, and acquiring a correlation, a configuration element number can be made small-scale compared with a ******** 
VCF. and a correlation output can be obtained. 

[0020] In the correlation circuit for a spectrum diffusion communication according to claim 2, the memory section is 
characterized by writing and read-out being 2 port memory which can be performed by time [ to differ moreover ] 
width ef face simultaneously by invention according to claim 3 for solving the trouble of the above-mentioned 
conventional example. 

[0021] Invention according to claim 4 for solving the trouble of the above-mentioned conventional example In the 
correlation circuit for a spectrum diffusion communication according to claim 2 the multiplication section It Is the 
multiplier which carries out the multiplication of the signal with which the spectrum diffusion of a 1-bit diffusion sign 
and the many bits was carried out. and is characterized by being the multiplier which operates by the logic which will 
output many bits as they are if a diffusion sign is "1 and will output inversion of many bits if a diffusion sign is ''O." 
[0022] Invention according to claim 5 for solving the trouble of the above-mentioned conventional example is 
characterized by an adder unit being acceleration **** which has the delay element which the output from the adder 
and the aforementioned adder of many bits is considered as an input, and only 1 unit time is delayed, and is returned 
to the aforementioned adder in the correlation circuit for a spectrum diffusion communication according to claim 2. 
[0023] Invention according to claim 6 for solving the trouble of the above-mentioned conventional example In the 
correlation circuit for a spectrum diffusion communication, 2 sets of the correlator for a spectrum diffusion 
communication according to claim 1 are prepared. The receive section in the aforementioned correlator is made 
common, the multiplication of the in-phase component (I) and quadrature component (Q) of a rectangular detection 
signal of the signal which was detected by the aforementioned receive section and by which the spectrum diffusion 
was carried out is carried out with a different diffusion sign, and it is characterized by adding each multiplication 
result 

[0024] Invention according to claim 7 for solving the trouble of the above-mentioned conventional example In the 
correlation circuit for a spectrum diffusion communication, prepare 4 sets of correlators for a spectrum diffusion 
communication of a claim 1, and 2 sets is made into a pair. The in-phase component (I), and quadrature component 
(Q) of a rectangular detection signal of a signal which make common the receive section In the correlator of the 
concerned pair, and were detected by the aforementioned receive section and by which the spectrum diffusion was 
carried out A multiplication is carried out with the diffusion sign from which the 1st and the 2nd are different within 
each pair, and it is characterized by adding comrades respectively and compounding them, as a result of calculating 
four correlation outputs which add each multiplication result and were obtained wrth the diffusion sign of the above 
1st and calculating with comrades and the diffusion sign of the above 2nd. 

[0025] The memory section is 2 port memory which can be performed by time [ when, as for invention according to 
claim 8 for solving the trouble of the above-mentioned conventional example, writing moreover differs from read-out 
simultaneously in the correlation circuit for a spectrum diffusion communication according to claim 2 ] width efface, 
and read-out is characterized by being the memory which can be read in many taps and many bits at a stretch by 
one symbol. 

[0026] Invention according to claim 9 for solving the trouble of the above-mentioned conventional example In the 
correlation circuit for a spectrum diffusion communication according to claim 8 the multiplication section It Is the 
multiplier which carries out the multiplication of several multi-tap minutes of the signal with which the spectrum 
diffusion of a 1-blt diffusion sign and the many bits was carried out It is characterized by being two or more 
multipliers which operate from the logic which wlllj>utput many bits as they are if a diffusion sign Is "1'', and will 
output Inversion of many bits if a diffusion sign is "0." 

[0027] Invention according to claim 10 for solving the trouble of the above-mentioned conventional example is 



characterized by for an adder unit being tine adder of two or more many bits, and being two or more adders adding the 
multiplication result of the many taps in which it succeeded in the multiplication section in the correlation circuit for 
a spectrum diffusion communication according to claim 9. 

[0028] Invention according to claim 1 1 for solving the trouble of the above-mentioned conventional example The A/D 
converter which changes into a digital signal the input signal of the analog by which the spectrum diffusion was 
carried out in the correlation circuit for a spectrum diffusion communication, By at least 1 symbol, in time when it is 
shorter than chip time or the concerned time, carry out the time sharing of the above, write it in, and it is held about 
the signal changed into digital one. Two or more sample hold circuits which carried out [ aforementioned ] the time 
sharing to the high speed, and were held from the aforementioned drawing speed and which are read one by one for 
every sample. The high-speed correlator which carries out a sum-of-products operation at the code generator made 
to generate a diffusion sign, the diffusion sign which inputs the signal for one symbol one by one at high speed for 
every sample from the aforementioned sample hold circuit, and is inputted from the aforementioned code generator, 
and a high speed, While the above signal is made to write in two or more aforementioned sample hold circuits by one 
symbol and a high speed is made to start read-out of a signal from drawing speed from the aforementioned sample 
hold circuit to the aforementioned high-speed correlator for every sample It is characterized by having the control 
section which makes two or more aforementioned sample hold circuits start the writing of the above signal by the 
one following symbol, a configuration element number can be made small-scale, and a correlation output can be 
obtained. 

[0029] Invention according to claim 12 for solving the trouble of the above-mentioned conventional example The A/D 
converter which changes into a digital signal the input signal of the analog by which the spectrum diffusion was 
carried out in the correlation circuit for a spectrum diffusion communication, By at least 1 symbol, in time when it Is 
shorter than chip time or the concerned time, carry out the time sharing of the above, write it in, and It is held about 
the signal changed into digital one. 2 port memory which carried out [ aforementioned ] the time sharing to the high 
speed, and was held from the aforementioned drawing speed and which is read one by one for every sample. The 
high-speed correlator which carries out a sum-of-products operation at the code generator made to generate a 
diffusion sign, the diffusion sign which Inputs the signal for one symbol one by one at high speed for every sample 
from the aforementioned 2 port memory, and Is inputted from the aforementioned code generator, and a high speed. 
While the above signal Is made to write in the aforementioned 2 port memory by one symbol and a high speed is made 
to start read-out of a signal from drawing speed from the aforementioned 2 port memory to the aforementioned 
high-speed correlator for every sample Two or more memory cells holding the signal with which it has the control 
section which makes the aforementioned 2 port memory start the writing of the above signal by the one following 
symbol, and the spectrum diffusion of the aforementioned 2 port memory was carried out. The 1st address decoder 
written in the memory cell which corresponds the signal from the aforementioned A/D converter with the designation 
from the aforementioned control section, The 2nd address decoder which reads a signal from the memory cell which 
corresponds with the designation from the aforementioned control section to a high speed from drawing speed. It is 
characterized by being 2 port memory equipped with the sense amplifier which amplifies the output from the 2nd 
aforementioned address decoder, a configuration element number can be made small-scale compared with a 
******** VCF, and a correlation output can be obtained. 

[0030] Invention according to claim 13 for solving the trouble of the above-mentioned conventional example In an 
interference canceller equipped with two or more Interference canceller units which have a ******** VCF 
respectively to the in-phase component (I) and quadrature component (Q) of a rectangular detection signal of a 
signal which were received, and by which the spectrum diffusion was carried out Writing and read-out prepare 
simultaneously the memory which can moreover be read to a high speed from drawing speed In the preceding 
paragraph of the aforementioned ******** VCR The aforementioned ******** VCF is characterized by being the 
******** VCF which carries out data processing of the signal read from the aforementioned memory at high speed 
at high speed, can make a configuration element number small-scale, and can cancel an interference 
[0031] 

[Embodiments of the Invention] It explains, referring to a drawing about the gestalt of operation of this invention. The 
correlation circuit for a spectrum diffusion communication concerning the gestalt of operation of this invention About 
the signal which is delivered fi-om a receive section and by which the spectrum diffusion was carried out. usually The 
place currently processed by the diffusion sign by the so-called chip time interval The signal which memorizes 
temporarily the signal by which the spectrum diffusion was carried out in memory, and was memorized and by which 
the spectrum diffusion was carried out is read at high speed. It enables It to repeat processing which performs the 
sum-of-products operation of the signal and diffusion sign which were read at high speed two or more times, a 
configuration element number can be made small-scale, and a correlation output can be obtained. 
[0032] Time conversion of a signal which is carrying out a sum-of-products operation, and is inputted into a diffusion 
sign and a high speed from a receive section and by which the spectrum diffusion was carried out is realized, 
specifically storing the signal by which the spectrum diffusion was carried out In memory by at least 1 symbol, and 
reading it at high speed. 

[0033] The chip speed of the so-called wideband CDMA (wideband CDMA) proposed from ARIB (Association of Radio 
Industries and Businesses) by IMT2000 now Is 4M(megger) ops (chip per second). On the other hand. If the 
manufacture process of LSI (large-scale integrated circuit) in 2001 that wideband CDMA is put in practical use is 
used, in the case of CMOS (complementary MOS), line breadth Is set to about 0.18 micrometers, and. as for the clock 
frequency to use, 500MHz to 2G(G) Hz is expected. 

[0034] That is, compared with the frequency of an input signal, far high processing becomes possible in a circuit 
Since chip speeds are 4Mcpses. although It is necessary to mince a signal by this sampling of about 4 times from on 
signal processing, and to observe the matching with a diffusion sign to a precision more The clock still used for 
processing of an Input signal will be processed by 16MHz, and if 1.6GHz becomes usable as a clock rate of the clock 
used for internal processing of another side and a circuit, internal processing will be equipped with a 100 times as 
many throughput as this to processing of an input signal. 

[0035] When making the same function as a ******** VCF attain, the signal which was received by 1 6MHz unit and 
by which the spectrum diffusion was carried out Is accumulated in memory as usually carried out. It Is read at the 
high speed of 1.6GHz, and if the slide correlator of high-speed processing performs a sum-of-products operation at 
high speed, it can process by one 100 times the speed of this. Therefore, since 100 sample presence will be 
recognized by the over sampling technique 4 times if it is the case where the number (diffusion coefficient) of chips 



is 25. it is enabled to take a correlation of one symbol in same 1 symbol time as a ******** VCF. 
[0036] In this case, although a diffusion code is repeatedly used 100 times without making it change by one symbol, 
the signal by which the spectrum diffusion was carried out has the need of making it sliding by 1 sample unit, and it is 
necessary to prepare it by a minimum of 2 symbols as memory. 

[0037] First, if a part for one symbol is written in the 1st memory by 1 6MHz. while it will perform a part for the one 
following symbol and it will be written in the 2nd memory for every sample, you make it slide one sample of the data 
for one symbol at a time by 1.6GHz from the 1st and 2nd memory, and read-out is performed 100 times. 
[0038] That is. making it slide one sample of the data for one symbol at a time from the 1st memory in which the data 
for one symbol were written, and the 2nd memory by which it succeeds in writing for every sample, and performing 
read-out 100 times by 1.6GHz About the 2nd memory, writing and read-out will be performed simultaneously, and the 
signal with which the spectrum diffusion of [ for the one symbol just following ] was carried out will be read into the 
2nd memory at time to read the data for one symbol. If this operation is performed by turns by the 1st memory and 
2nd memory, the writing to the memory of the signal by which the spectrum diffusion was carried out continuously, 
and read-out can be operated. Therefore, it is enabled to always send out a correlation output like a ******** VCF. 
[0039] Although the above-mentioned diffusion coefficient changes with physical channels in the case of wideband 
CDMA, it b ecomes four chips at the lowest, and becomes required 256 ******s by the maximum. However, you may 
think that a chip speed is fixed at 4.096Mcpses in this case. In addition, it may rise to 16.384Mcpses the acjjustable 
rates are assumed to be in the future. Therefore, when 256 ******s are taken for it being required by the maximum, 
with the slide correlator (high-speed SC) of high-speed processing of a piece, it can process actually. In this case, 
what is necessary is to prepare two or more high-speed SCs, to shift one sample of the same operations at a time, 
and just to perform them. 

[0040] Specifically, since it becomes 1024 samples (256 chip x4 over sampling technique) in the case of 256 chips, as 
a data read-out clock from memory, a 1.6GHz clock is usable, and a dry area needs 1 1 high-speed SCs, in order for a 
1.6GHz clock to perform processing.of being 100 times many as this. Correspondence to 1 100 samples (100 sample 
x1 1 piece) is attained at 1 1 high-speed SCs. Even in this case, if compared with the hard scale which constitutes the 
******** VCF (MF) of 1024 taps, it can realize on a scale of [ far few ] hard. 

[0041] It is effective in reducing LSI cost that MF section which occupies the great portion of recovery section of 
wideband CDMA becomes about 1/10 since a hard scale becomes about 1/10 in the circuit concerning the gestalt of 
operation of this invention. 

[0042] In addition, although the above-mentioned example explained the case where a diffusion sign was not 
exchanged, the signal is fixed and it is enabled to specify a diffusion sign for a short time, and to obtain a correlation 
output, if it performs exchanging a diffusion sign. 

[0043] Moreover, if the sum-of-products computing element of MF configuration is prepared instead of high-speed 
SC and read-out from memory is performed by the many taps of a symbol unit, it will be enabled to output the 
correlation output to the case of a short time, for example, 1GHz clock, in Ins (nanosecond) extremely. This is 
effective, when much memory is prepared, the information on many symbol units is accumulated in these memory and 
it obtains the correlation output. That is. if it is original, even when two or more MF is required, processing will 
become possible at one MF. 

[0044] In addition, when going for the thing which needs MF operation to catch the long mask symbol of the first 1st 
stop tree among initial synchronous in wideband CDMA system that is, it is only at the symbol synchronization and 
slot synchronous establishment time, and has become the gestalt allowed an intermittent operation except it An 
initial synchronization specifies a long code group as the long mask symbol of the 2nd stop tree, after catching the 
long mask symbol of this 1st stop tree. This can be attained by restoring to the input signal at the time of an identity 
in another short code. Furthermore, a long code is specified in the location of the pilot symbol of the 1st stop tree. 
Thereby, an initial synchronization can be attained about 

[0045] The time which must complete these operations goes these operations to two or more base stations, and is 
made into less than 3 seconds. Time to go to catch an early long mask symbol in this is in between (less than at least 
1 second) very for a while, and if it takes into consideration that only the time of switching on performs the 
above-mentioned operation to the whole duration of a call even if power consumption becomes large here, it can be 
said that there is almost no influence to a cell. That is, it becomes that what is necessary is just to usually perform 
SC operation intermittently, and a reduction of power consumption can also be attained synthetically. 
[0046] Next, the correlation circuit for a spectrum diffusion communication concerning the gestalt of operation of this 
invention is explained using drawing 1 . Drawing 1 is a configuration block view of the correlation circuit for a 
spectrum diffusion communication concerning the gestalt of operation of this invention. In addition, an operation (at 
the time [ Usually ] of a communication) after establishing the symbol synchronization with an operation simple first 
comparatively, a radio slot synchronization, and frame synchronization is explained here. The correlation circuit for a 
spectrum diffusion communication of the gestalt of this operation (this circuit) The code generator 13 which 
generates the PN code (PN code) of time series as shown in drawing 1 . Two or nriore sample hold (S/H) circuits 15 
as A/D converter 1 1 which inputs the spectrum diffusion signal modulated by the PN code, and changes the analog 
signal into a digital signal, and memory section holding the digital signal. It consists of a control section 12 which 
controls I/O of the data to the high-speed correlator 16 which carries out sum-of-products data processing of the 
PN code outputted from two or more outputs and code generators 13 from S/H circuit 15 at high speed, and S/H 
circuit 1 5. the code generator 1 3 and the high-speed correlator 1 6 etc, 

[0047] Usually, an operation of this circuit at the time of a communication is explained. The sample hold (S/H) circuit 
15 is two or more trains preparation ****** about S/H string who connected S/H circuit 15 to two or more 
serials so that the role of the memory section which holds the digital signal inputted temporarily might be played and 
the data for one symbol could be held. And it incorporates in the S/each H circuit 15 with designation of a control 
section 12. shifting the data for one symbol of a signal from a head sample one by one. Here, since it is premised on a 
symbol synchronization, a radio slot synchronization, and frame synchronization being established, it turns out in 
which phase the head sample of a specific symbol exists. 

[0048] The signal for one symbol is incorporated on S / H string. For example, if it is a 4 times over sampling 
technique in the case of a diffusion coefficient 128. it will incorporate to the series connection of S / H circuit of 
512 totals. Then, a control section 12 makes it read at a sufficiently quick speed, for example. 1,6GHz. to S / H 
circuit 15 to old incorporation speed (about 16MHz, correctly [ if it is a usual 4 times over sampling technique ] 4 
4.096MHz times), i.e., sample speed. 



[0049] In response to the output, the high-speed correlator 1 6 performs a sum-of^products operation with a 1 .6GHz 
high-speed clock. At this time, a diffusion sign (PN code) is received with a 1.6GHz clock one by one from the code 
generator 13. Here, the code generator 13 may be a code register, the control section 12 same also as occurrence 
and read-out of this sign — therefore, it is controlled In addition, the multiply operation in which it succeeds with the 
high-speed correlator IS^wHI output the data (many bits) from the memory section as it is, if a diffusion sign is "1", 
and if a diffusion sign is "0", it will output inversion of many bits. 

[0050] Consequently, data read-out from S / H circuit 15 and sum-of-products data processing in the high-speed 
correlator 16 are completed to within a time [ of the time which carried out business to the writing of one symbol / 
1/100 of]. Therefore, if another symbol is stored in other S / H strings of the memory section, the correlation can 
also be acquired with the high-speed correlator 16 one by one. 

[0051] There are fairly many symbols which should be processed at this time actually, and supposing the number of 
antennas is two, when the signal which must be stored in the memory section per symbol as an input signal will take 
Into consideration further a total of six multiple channels of a control and traffic of a complex modulating signal (I/Q) 
and a retardation wave motion component, the number of them is total [ of 24-] 48. 

[0052] In addition, since it must come to catch other base stations at the period at the time of DHO (tie-rod city 
hand-off), it doubles [ the / one to ]. 1 time, DHO is performed without making ****** increase by omitting the one 
section of the signal regeneration of the concerned base station while performing the present communication, 
reducing the number of passes, or carrying out a grade. 

[0053] Moreover, the diffusion code is also formed into the complex modulation and, the case of the multi-code 
which changes a diffusion code further and is transmitted to this time, and in the case of the long code mask symbol 
of the 1st stop tree and the 2nd stop tree, it is necessary to perform the operation which makes an input signal the 
same, changes only a code, and obtains a correlation output. . ^ 

[0054] therefore — if it is going to acquire a correlation using usual SC — the number of books of SC — at least 96 
to the four to 5 times — about 500 are needed Furthermore, in addition to this, although the searcher for obtaining a 
synchronization is required, the ******** VCF (MF) method is usually used for the searcher, and a hard scale 
becomes about 100 to 300 times compared with SC. 

[0055] Specifically, about about 200 gates of the gate numbers of SC are **ed, and the gate number of MF of 
operation precision is about 60 k gate grade need. However, since the operation precision for a data recovery of 
wideband CDMA is not needed, 10k gate grade will be sufficient with an operation of a searcher. Moreover, one more 
may be needed, in order the searcher is required and to correspond for every antenna at the time of DHO. 
[0056] In the above-mentioned status, if this circuit is used, although the memory section must establish newly, it is 
enabled to make it 1 figure and the reduction of a large hard scale is possible for the number of books of a 
high-speed correlator. Furthermore, since it becomes unnecessary [ the searcher for synchronous usurpation ] so 
that it may mention later, a reduction of a still large hard scale is brought 

[0057] In addition, you may be anything, if it is the memory which fulfills the following conditions of course, although S 
/ H circuit was explained as memory section here. As the 1st condition, it reads with the drawing speed of data and a 
speed is made to acijustable. As the 2nd condition, read-out and the writing of data can perform simultaneously. As 
the 3rd condition, the bit length per one sample is that are 1 bits or more, are 4-6 bits if it can do, and simultaneous 
write-in read-out is possible per sample. Furthermore, read-out is possible (this is because corresponding to the 
:ie:|c:fc***** VCF method mentioned later) also per symbol as conditions (the 4th condition) that the following is 
desirable. 

[0058] Therefore, DRAM (Dynamic Random Access Memory) of two ports etc. is usable enough, and if compared with 
S / H circuit constructed by F/digital F (Flip-Flop ). a reduction of a large chip occupancy area and **** of power 
consumption will become possible. 

[0059] In the correlation circuit for a spectrum diffusion communication concerning the gestalt of operation of this 
invention, the example which used the memory cell of 2 port memory instead of S / H circuit is explained using 
drawing 2 . Drawing 2 is a configuration block view of another example of the circuit for a spectrum diffusion 
communication concerning the gestalt of operation of this invention. As shown in drawing 2 . the concerned circuit 
consists of A/D converter 21, the^control^^c^ 22. a code generator 23 , 2 port memory _20 . and a high-speed 
correlator 26, and 2 port memonr20~consisfs~of^n address decoder 24, two or more memory cells 25, an address 
decoder 27. and a sense amplifier 28. 

[0060] Here, A/D converter 21, the code generator 23. and the high-speed correlator 26 serve as A/D converter 1 1 
shown in drawing 1 , the co d e generato r 1 3. and the same configuration as the l^ighTSfiggd ^rrelator IJS . The 
configurations which are different from the circuit of drawing 1 are 2 port memory 20 and the contrblTectlon 22. 
Hereafter, these are explained. 

[0061] Like S / H circuit 15, one sample of digital input signals is written at a time in the memory cell 25 in 2 port 
memory 20 by one symbol through an address decoder 24, it holds them from A/D converter 21, and an address 
decoder 27 reads the signal for one symbol for every sample. 

[0062] An address dec oder 24 writes the digital signal inputted from A/D converter 21 in a memory cell 25 with a 
1 6MHz clock accordiri^tSTJie address into which it is inputted ft-om a control section 22. Moreover, an address 
decoder 27 reads data from a mem gry cell 2j jacith a 1 .6GHz clock according to the address inputted from a control 
section 22, and outputs them to a sense amplifier 28. A sense amplifier 28 amplifies the data inputted from an 
address decoder 27 to H (High) or L (Low) to clock timing as compared with a reference value, and outputs them to 
the high-speed correlator 26. 

[0063] A control section 22 outputs the address of the memory cell 25 to which writing or read-out accesses 
address decoders 24 and 27 while it controls the code generator 23 and makes a diffusion sign (PN code) output to 
the high-speed correlator 26. 

[0064] If the operation of a circuit in drawing 2 is explained, an input signal will be changed into a digital signal by A/D 
converter 21. and the digital signal from which the address decoder 24 was changed into the address specified by the 
control section 22 will be written in a memory cell 25 by one symbol with a 16MHz clock. If it writes in by one symbol, 
although the writing for the one following symbol will be started continuously, in an address decoder 27, it reads, 
shifting at a time one sample of the data for one symbol already written in from the memory ceil 25 according to the 
address specified from the control section 22 with a 1.6GHz clock, and outputs to a sense amplifier 28. In a sense 
amplifier 28, an input signal is amplified and it outputs to the high-speed correlator 26, and the high-speed correlator 
26 performs a sum-of-products operation at high speed with a 1.6GHz clock, and a correlation is acquired and 



outputted. 

[0065] Although the operation (at the time [ Usually ] of a communication) after establishing a symbol 
synchronization, a radio slot synchronization, and frame synchronization was explained above next, the time of the 
initial synchronization which these synchronizations have not established is explained. At the time of an initial 
synchronization, it is in the status which turned on the line rocker switch of a move machine, and a symbol 
synchronization, a radio slot synchronization, and frame synchronization must not yet be established, but a 
synchronization must be specified in the status. By the specification of ARIB, an initial synchronization is established 
as follows. 

[0066] As the 1st step, an establishment a chip synchronization, a symbol synchronization, and radio slot 
synchronous is performed, the [ first, ] — the long code mask symbol of 1 stop tree is detected, and a chip 
synchronization, a symbol synchronization, and a radio slot synchronization are established As conditions of the 
following and an explanation, the chip rate of the 1st stop tree is set to 4Mcpses, a diffusion coefficient is set to 256. 
and the signal input from A/D converter 1 1 is made into an over sampling technique (1 6Mcps) and 6 bits 4 times. 
[0067] And the configuration and operation at the time of an Initial synchronization are explained to the following (A) 

- (N). In addition, although explained on the basis of the example of drawing 1 , unlike the thing of the 
above-mentioned drawing 1 , the precision of the concrete configuration of each part and the read-out speed of data 
etc. is highly efficient and highly precise. 

[0068] (A) The memory section is taken as 1024 taps (6 bits is *****sMe*** image to 1024 piece width) +alpha 
(number tap). 

(B) Write the output from A/D converter 1 1 in this memory section one by one. Drawing speed uses a 1 6MHz clock. 

(C) If it writes in 1024 taps (a part for one symbol [ Exactly ] of a stop tree channel) exactly, it will read from the first 
one tap at the speed of 16.384GHz (1024 16MHz times) one by one. and will input into the high-speed correlator 16. 

1 6MHz writing is continued and advanced. 

[0069] (D) The high-speed correlator 1 6 executes a sum-of-products operation with a 1 6GHz clock. The diffusion 
code at this time is a common short code. 

(E) Since the speed of the high-speed correlator 16 operates by 1024 times of a sample speed, when it finishes 
acquiring the correlation for one sample, it will take 1 sample time exactly. It is at this end time, and since' it is 
writing in at the speed of 1 6MHz, the new input data for one sample is incorporated. 

[0070] (F) Since it next shifted by .1 sample and read-out was started from the 1st (the first one tap) in the phase of 
the above (C), shortly, start read-out from the 2nd tap, read the data for one symbol to the 1025th tap by 16GHz, and 
the high-speed correlator 16 performs a sum-of^products operation. The adder circuit of the high-speed correlator 
1 6 calculates, after clearing the end result in (D) phase. 

(G) Thus, if sequential operation is performed and it repeats 1024 times from the beginning, the correlation output for 
one symbol can be obtained. 

(H) **** and this by which time to complete the above-mentioned (G) phase is equivalent to 1 symbol time exactly 

— one by one — being repeatable — a correlation output can be obtained also about the following symbol 

[0071] (I) Since the long code symbol diffused in short code Is inserted only once in ten symbols, you have to repeat 
it by at least 10 symbols to discover the base station of No. 1 [ about ] (0.625ms / 10 symbol). In addition, this 
duration does not change with the case where usual MF is used. 

(J) In addition, although the memory section is enough for 1 024 tap owner **** principle target, since it does not 
eliminate in relation with signal-processing retardation, it has established additional coverage. What is necessary is to 
update by returning to 1 tap scale division of 1025 tap writing ******** beginning, and just to go. 
[0072] (K) Thus, if it sees by at least 10 symbols, it is possible to take a radio slot synchronization also including an 
acljoining base station from the position of a chip synchronization, a symbol synchronization, and long code mask 
symbol of an enrollment base station. If a clock is 16GHz. processing in the real time will be attained with one 
high-speed correlator. This processing is performed by the profiler and the time is specified with the logic which 
measures and detects the strongest correlation output Of course, if the communication status is bad. when it cannot 
judge only by the data for these ten symbols (equivalent to 1 radio slot), a part for the ten following symbols is 
doubled and judged. Within a profiler, an addition etc. is carried out and it is made to Judge the result in the sample 
unit in phase within 1 radio slot Anyway, what is necessary is just to repeat the above-mentioned data processing 
continuously. 

[0073] (L) When so quick a thing will not be obtained although **** [ the number of high-speed correlators / one ] if 
a clock is 16GHz. two or more high-speed correlators will be prepared. For example, when it can operate only with an 
about 1GHz clock. 16 high-speed correlators are needed in the sum. 

(N) Some proposals can be considered in this case to the method of read-out from the memory section, and the 
technique to two or more high-speed correlators to incorporate. Hereafter, it explains to (i) - (iv). 
[0074] (i) .1 6GHz — the same — every [ 1 for one symbol (1024 taps) tap (one sample) ] — it reads from the 1-1 6th 
high-speed correlators one by one. and the 17th sample or subsequent ones reads from the 1-1 6th high-speed 
correlators one by one, and, finally it reads a part for one symbol 

[0075] If the incorporation by the high-speed correlator is explained concretely, the 1st high-speed correlator will 
perform the first sample to the 2nd high-speed correlator from 2 sample scale division. 3rd henceforth is performed 
similarly. The 16th high-speed correlator starts incorporation from 16 sample scale division. The sign inputted into 16 
high-speed correlators is good at an identity (including a phase). 

[0076] The trouble in this case can take [ high-speed correlators other than the 1st ] no correlations by one symbol. 
For example, the 2nd will take the correlation for 1023 samples, and the 16th will take the correlation for 15= 
1024-1009 sample. If it carries out from the purpose which takes an initial synchronization since the 16th becomes 
only 2% or less of decrement although it is the so-called partial correlation, it is not the forge fire made into a 
problem. 

[0077] (ii) A part for 1024 +16 tap (sample) is memorized among . memory section, and it reads for every sample using 
the 1-1 6th high-speed correlators. After this is completed, next it reads from the 17th sample for every sample using 
the 1-1 6th high-speed correlators, and it repeats the same processing and reads a part for 1040 taps. If it does in 
this way, all 16 high-speed correlators can acquire the correlation for a part for 1024 samples. 1 [ i.e.. ]. symbol. 
[0078] Like the case of (i), the 1st high— speed correlator is performed from the beginning to 1024 samples, and the 
concrete method of incorporation performs the 2nd high-speed correlator from 2 sample scale division to 1025 
samples. However, it is necessary to make quick the read-out speed from the memory section, and the operation 



speed in a high-speed correlator by 1 6 taps in this case. Moreover, it Is necessary to also accumulate many numbers 
of taps which should be first accumulated among the memory section 16 samples, and memory space increases them 
from a part for one symbol slightly. The diffusion sign which gives each high-speed correlator also in the 
above-mentioned case is the sarhe also including the phase. 

[0079] (lii) Read-out from . memory section is performed like (i). The sample same as the incorporation by all 
high-speed correlators is incorporated at this time. However, only 1 sampling time changes a phase and the diffusion 
sign to each high-speed correlator has given. That is, the 1st high-speed correlator is supplied one by one from the 
1st sign (it is the same as that of 1 sample scale division), the 2nd high-speed correlator is supplied one by one from 
the sign of 2 sample scale division, and the last returns and is ended by 1 sample scale division. The 3rd high-speed 
correlator or subsequent ones supplies a sign similarly. 

[0080] It is not the forge fire made into a problem, judging from the purpose which takes an initial synchronization 
since it is only very as low as 2% or less that the straddled fraction only serves as a noise also as for the amount 
even if it straddles other symbols, since only this symbol is diffused in short code as the long code mask symbol, 
although the trouble in this case will take a correlation ranging over a symbol after the 2nd high-speed correlator. 
[0081] (iv) Although the . above-mentioned method described the case where only the 1st page was preparing 
memory, it is as having already stated that memory is the multiple need, and the 24 [ at least / or more ]th page of 
the number is required. Memory is prepared the 22nd page and a part (1 radio slot) for ten symbols is first 
accumulated to the 11th page of the first half. If a store is completed, read-out often symbols will be started for 
every symbol from the head of one symbol at a speed (1.6GHz) 100 times the speed of a sample. Ten high-speed 
correlators receive the output of these ten symbols. In this case, the same diffusion sign is used. 
[0082] If read-out for one symbol and the operation in a high— speed correlator are completed, processing for one 
symbol will be again repeated from the following sample. This operation will be completed 1024 times and will obtain 
the correlation output for one symbol by ten symbols. The following information for 1 radio slot (a part for ten 
symbols) is stored also in the memory matte of the 11th page of the second half at this time. 

[0083] Here, the 1st content of an information of the 1st information of the memory mattes of the 11th page of the 
first half and the memory matte of the 1 1th page of the second half presupposes that it is the same. Therefore, 
simultaneous writing is performed in both memory and the information on this 1st memory matte will always 
constitute the 1st information in 1 radio slot. If this has a total of the 21st page of a memory matte, it will also 
become that what is necessary is just to write a new information in the memory matte which read-out completed one 
by one. If processing of 1 radio slot is completed and the same operation will be repeated using the information from 
the memory of the 1 1th page that the new information is accumulated about the 2nd radio slot using the same 
high-speed correlator, a correlation of the following radio slot will be acquired. 

[0084] Since the hard scale of MF occupies the half of the recovery section, it is very effective in the price 
reduction of LSI that this becomes 1/10 compared with the conventional hard scale. 

[0085] Next, specialization of a long code group is explained as the 2nd step. If a synchronization of a radio slot is 
establishable, since it turns out where the long code mask symbol of the 2hd stop tree exists, the information is 
incorporated in memory. In fact, since it exists in the same position as the long code mask symbol of the 1st stop 
tree, the information to acquire will be acquired in the same position. 

[0086] And the information incorporated in memory is read at high speed using a clock (1GHz or 16GHz). Specifically, 
it reads one by one from 1 sample scale division to 1024 sample scale division. In this case, since the symbol 
synchronization is established, 1 sample scale division are surely the heads of a symbol. Since a correlation will be 
acquired by either if 1 6 kinds of diffusion signs are exchanged using a high-speed correlator and the information read 
from memory is processed, a long code group can be specified. Though specialization of this long code croup is 
operated with a 1GHz clock, to it. at one high-speed correlator, or to it. it can complete in 16 microseconds. In 
addition. 1 symbol time is 62.5 microseconds. 

[0087] Next, specialization of a long code and an establishment of frame synchronization are explained as the 3rd 
step. If a synchronization of a radio slot is establishable, since it turns out where the pilot symbol of the 1st stop tree 
exists, the information is incorporated in memory. An information may also be shortly incorporated by two symbols, 
and if there is idle memory, you may be made to incorporate by 4 of all pilot symbols symbols. 

[0088] If incorporation of an information is completed, it will read at high speed like the case where it is the 2nd step. 
In all the modality of long code containing phase contrast in 1 long code croup 32 kinds. Since a phase becomes the 
repeat of 16 radio slot and 16 kinds exist Even if it carries out by exchanging a long code with one correlator It can 
specify in 32(32 kinds) x1 6(1 6 phases) x4(pilot wave for four symbols) x1 (time for acquiring the correlation for one 
symbol [1024 sample] in 1 1 microsecond :GHz clock use) =2048microsecond (about 2ms). 

[0089] If specialization of a long code is performed by the real time using a usual correlator Since a pilot symbol 
exists in ten symbols only 4 times at 1 symbol time (64 microseconds) x32(32 kinds) x16(16 phases) 
=32768microsecond (about 33ms). Since it becomes such a thing, if this circuit is used as compared with the 
conventional correlator, large time compaction is possible for 2.5 (10/4) or more (about 33msx 2.5) twice, i.e.. 80ms. 
[0090] As explained above, it turns out that it is only the 1st step that it must process at high speed in fact. Even ilF it 
uses a process (CMOS 0.18micrometer) utilizable as an actual problem in 2001, it is **** to generate a 16GHz clock. 
Then, although it can attain if two or more high-speed correlators are used as mentioned above, how to extend and 
perform time until it thins out an operation of the 1st step in time and it finds out a long code mask symbol as the 
other technique can be considered. 

[0091] Hereafter, the duration in each step in the ideal status is written. Conditions are considered as the case 
where 1GHz clock is usable. 

the 1st — step:0.625ms (the same as that of the conventional method) 
the 2nd — step:0.016ms (the conventional method 1 radio slot 0.625ms) 
the 3rd — step:2ms (the former 80ms) 

[0092] Actually, since 1 radio slot is necessary to one processing, it is written per radio slot to it. 
the 1st — step:1 (the same as that of the conventional method) 
the 2nd — step:1 (the same as that of the conventional method) 

the 3rd — step:4 (in the former, it is set to 32x16=512 (512 radio slot x0.625ms=320ms), and in order to process still 
correctly, it will take this 4 to 5 times.) 

Anyway, if it compared with the conventional method even if the time of the 3rd step is main, and it raises 1 figure of 
the time of the 1st step, since the time of the 3rd step is sharply shortened in this circuit, in addition, it would win. 



[0093] Next, 1 figure of the time of the 1st step is raised, for example, the example in the case of spending and 
processing the time when it is 10 times many as this is explained. The incorporation of the data for ten symbols has 
become possible at the memory section, and the data for two symbols are first incorporated with a clock with a usual 
speed of 16MHz. The clock of read-out is set to I.6GH2. In addition, if the number of high-speed correlators is 
increased to ten pieces, the thing in which the clock of read-out is possible at 1 60MHz should just use the method 
mentioned above. 

[0094] The information from the memory section is received with a 1.6GHz clock with one high-speed correlator, and 
a part (1024 samples) for one symbol is calculated with a I.6GH2 clock. Next, it carries out [ 1 sample ** ] and same 
processing is performed. This is performed 1024 times and the correlation for one symbol is acquired. Moreover, 
among the memory section, the data for the two following symbols (the 3rd and 4 symbol) are incorporated following 
the data for the two above-mentioned symbol (the 1st and 2 symbol). And a correlation of the 2nd symbol is 
calculated using the data of the 2nd symbol and the 3rd symbol. A correlation is acquired about the 3-1 0th symbols 
as being the same as that of henceforth. 

[0095] And in the processing time for the ten above-mentioned symbol, when it begins to write the information on 2 
symbol scale division in memory among the informations for the ten following symbols in 1 radio slot and read-out of 
the information on the first 10 symbol scale division is completed in the phase which processing for nine symbols 
ended, writing is ended. If this is repeated 10 times, it applies to acquiring all correlations for ten symbols the time for 
100 symbols, i.e., the time when it is 10 times many as this, and can complete. Since the sum of the 1st-3rd step is 
settled below in 20 radio slot, this also becomes an extensive improvement. 

[0096] If ten pieces and memory are prepared for the 2nd page of a high-speed correlator even possible clock 
160MHz also in a present process after all, 1/10 or more extensive improvements will be attained in initial 
synchronous time. Furthermore, if the number of mattes of the memory section is increased, it can carry out by 
doubling an above-mentioned method and the method of (iv), and the ftjrther improvement is possible. Especially, it 
contributes to a time improvement of the 3rd step. 

[0097] Next, the operation at the time of DHO (diversity hand over or diversity hand-off) is explained. By the case 
where the communication environment with the base station (the present base station) which is performing the 
present communication gets worse (when it becomes the status of having approached the base station (contiguity 
base station) which keeps away from the base station where the case where they are many is communicating, and 
approaches) Although a contiguity base station is discovered first and the communication with the contiguity base 
station is begun when the communication environment with it better [ to carry out the communication with a 
contiguity base station ] is acquired, I have an information from the present base station, and the same information 
sent fr-om a contiguity base station, and both are received. That is, a cell diversity reception is performed, it 
continues until the level of both input signals becomes beyond a predetermined value, and the communication with 
the present base station is cut after that, and it shifts to the communication status with a new acUoining base station. 
This is called soft hand over and soft hand-off, and communication without a break is enabled. Thus, it is DHO to 
perform a cell diversity reception and to perform soft hand over or a soft hand-off. 

[0098] By the specification of ARIB, alt base stations are asynchronous and are operating. Therefore, the processing 
as a case initial synchronous [ above-mentioned ] that the process in which a chip synchronization of an adjoining 
base station, a symbol synchronization, and a radio slot synchronization are established is the same is needed. 
Therefore, newly extending ****** is usually performed to DHO. A part for one antenna is specifically used 
independently, and it is turned to a contiguity base station, or the measures against a thing are taken. Here, hard 
empty time is used and the method which performs DHO is described. 

[0099] In addition, even if it is the hard configuration of not corresponding to a book DHO, as mentioned above, the 
slide correlator of the masses which carry out the inverse transformation (recovery) of many memory and its 
information is installed. The maximum of these numbers is a time of stopping, when a move machine carries out 
switch-on, and catching a tree channel, and if the operation is completed, many will become good [ a memory or slide 
correlator ] at a dormant state. If it is used at the time of DHO, it can restore to the information from the base 
station of the hand exaggerated point satisfactory. 

[0100] Next, this circuit is explained about the case where it uses as an interference canceller, using drawing 3 and 
the drawing 4 . Drawing 3 is a configuration block view which used the correlation circuit concerning the gestalt of 
operation of this invention for the interference canceller unit Drawing 4 is a configuration block view of an 
interference canceller using the interference canceller unit concerning the gestalt of this operation. An interference 
canceller unit (ICU) is equipped with MF as the configuration is shown in drawing 3 , and further, since the 
interference canceller consists of many ICUs as shown in drawing 4 , it has brought increase of LSI scale, and 
increase of LSI number. 

[0101] MF of a number [ of number / of users / x stages ] x integral multiple is specifically required, at least 3 is 
needed and, as for an integer, MF of at least 4 or 8, therefore 3000-10000 is needed [ as for 300 or 600, and the 
number of stages ] for the number of users. In the gestalt of this operation, this circuit in which high-speed data 
processing is possible is carried out among the above-mentioned MF section, and the number of MF is reduced 
sharply. 

[0102] Moreover, as shown in drawing 4 , the memory section is prepared in the latter part of a receive section (RX) 
and two adders (+), and time conversion of processing speed is performed between an adder and two or more ICUs 
between an adder, a delay circuit, or two or more ICUs between ********, a delay circuit (Delay), or two or more 
ICUs. Therefore, the ******** VCF (MF) shown in drawing 3 processes a high-speed sum-of^products operation 
compared with usual MF. 

[0103] In addition, the fundamental concept of this patent is in the correlator which used the time conversion by 
memory, and although the following ideas are incorporated, there is no change in the effect 

(1 ) The reduction of a clock rate by high-speed read-out using the high-speed correlator, and the multilayer clock in 
the case of an operation. In this case, since the number of books of a high-speed correlator increases, it is not 
directly connected with a reduction of power consumption. 

(2) Acljustable [ of the multiple of an over sampling technique ]. An initial state is increasing 4 times, after ******ing 
and carrying out outline defined etc. 2 double. 

(3) When a high-speed correlator and MF (sum-of-products computing element) configuration are used as a complex 
type. By devising it, although a complex high-speed correlator (complex type high-speed SC) is theoretically 
constituted by four high-speed correlators as shown in drawing 8 , a hard scale becomes less than 4 times, and can 



be constituted on a scale of twice [ about ]. In addition, drawing 8 is a circuit-arrangement block diagram at the time 

of using the high-speed correlator in the spectrum diffusion communication circuit concerning the gestalt of 

operation of this invention as a complex type. However, in drawing 8 , in one complex type high-speed SC, this is the 

preceding paragraph of a correlator, In order to perform addition and subtraction of I which carried out the 

multiplication of the diffusion code, and a Q signal, it becomes unnecessary to use four correlators that the correlator 

is two pieces about four I and a Q signal, and processing of it is attained with two correlators. 

[0104] That is, in the case of a complex multiplication, a time addition which is shown in the following formulas is 

performed. 

(AI +jAQ )(CI +jCQ 

=AI CI -AQ CQ +j(AI CQ +AQ CI ) 

Although the time addition of AC Is performed in one correlator in the case of not being complex Although four 
correlators are theoretically needed when in a complex case are and It adds it made to subtract, after performing a 
time addition of Al CI and AQ CQ and AI CQ and AQCI originally using four correlators the example shown in drawing 
8 — AI — CI-AQ CQ — AI CQ+AQCI If a time addition is performed after calculating, the decrement of a hard scale 
will be enabled. 

[0105] When the content of drawing 8 is explained, in addition, the configuration in complex type Input a spectrum 
diffusion signal and 6bltAs / D converter 81 which changes an analog signal Into a digital signal are formed 
corresponding to I phase signal and Q phase signal. The digital signal outputted from this 6bitAs / D converter 81 is 
held. The memory section 82 outputted at high speed is formed, respectively, and two or more latch circuits 83 which 
acljust the timing of the signal of the data further Inputted into complex type SCs 80a, 80b. and 80c and code others 
with a clock (CLK) are formed. 

[0106] According to the correlation circuit for a spectrum diffusion communication concerning the gestalt of 
operation of this invention While A/D conversion of the input signal by which the spectrum diffusion was carried out 
is carried out with a 1 6MHz clock, it writes in the memory section by one symbol and the data for one symbol are 
read two or more times with a 1.6GHz - 16GHz 100 to 1000 times as many clock as this Since the high-speed 
correlator is made to perform high-speed data processing for the data for one read symbol, writing the data for the 
one following symbol in the memory section, it is effective in the ability to make a configuration element number 
small-scale and obtain a correlation output. 
[0107] 

[Example] Next, the concrete and fundamental circuit arrangement of the recovery section using this circuit are 
explained using drawing 5 . Drawing 5 is a concrete configuration block view of the recovery section of the 
correlation circuit for a spectrum diffusion communication concerning the example of this invention. The recovery 
section of this example consists of fundamentally an antenna 51, the RF section 52. A/D converter 53, the memory 
section 54. the 1st high-speed correlator 55, the diffusion coder 56, the profiler 57, the 2nd high-speed correlator 58. 
RAKE synthesis machine 59, data and the speech processing section 60. a control section 61, and finger memory 62, 
as shown In drawing 5 . 

[0108] Next each part of the recovery section shown in drawing 5 Is explained concretely. Two antennas 51 are 
usually prepared and perform a diversity reception. A diversity reception compounds the result to which received the 
same sending signal with two antennas, and it restored, and aims at enhancement in receiving photographic 
sensitivity. 

[0109] The RF (Radio Frequency:Radlo Frequency) section 52 creates a baseband (BB) signal (recovery), performs 
rectangular detection, and divides It into I component (in-phase component) and Q component (quadrature 
component). 

[0110] A/D converter 53 changes BB analog signal from the RF section 52 into a digital signal. 4-6 bits of the 
conversion numbers of bits are required. 4 times, if a conversion frequency is an over sampling technique, in the case 
of wideband CDMA (wideband CDMA), it will be set to 1 6MHz. Although it receives for every I/Q signal, and antenna 
and one A/D converter is needed, respectively, if high-speed processing is possible, it will be sufficient to make 
time-sharing processing perform with one A/D converter. 

[01 1 1] The memory section 54 is above by at least 1 symbol, holds the digital signal changed by A/D converter 53 
per symbol, and reads it at high speed. About 1 to 4 times of a chip speed and the read-out speed are required for 
drawing speed the 10 or more times. The so-called time conversion is performed by this processing. Specifically, the 
memory space for at least 48 symbols - 100 symbol is required. In addition, when using MF (******** VCF) instead 
of a high-speed correlator, simultaneous read-out by the symbol unit is demanded. Moreover, it has memory section 
54' as an ofc^ect for DHO. 

[01 12] The 1st high-speed correlator (Digital SC) 55 incorporates the signal and the diffusion sign from the diffusion 
coder 56 which are held at the memory section 54 and by which the spectrum diffusion was carried out. and performs 
the sum-of-products operation per 1 symbol. A fast turn around is performed compared with a chip rate. Moreover, 
although the operation as the 1st high-speed correlator 55 also with the 2nd same high-speed correlator (Digital SC) 
58 is performed, the result of an operation of the 2nd high-speed correlator is outputted to a profiler 57. In addition, 
you may be made to use a ******** vCF (MF) instead of the 2nd high-speed correlator 58. Moreover, it has 
high-speed correlator 58* as an object for DHO. . 

[01 13] The diffusion coder 56 is sent out with the phase which had the specified diffusion sign specified by the 
designation from a control section 61. In addition, you may be the register which stores a diffusion sign instead of a 
diffusion coder. 

[01 14] A profiler 57 calculates by incorporating the output from the 2nd high-speed correlator 58 (or MF), and 
specifies a pass. Thereby, in an Initial synchronous phase, a chip synchronization, a symbol synchronization, a radio 
slot synchronization, and frame synchronization can be taken, and specialization of a base station is attained. 
Moreover, a pass is detected in the communication status it was decided that a connection place base station would 
be. These informations are sent to a control section 61. and designation is outputted to the 1st high-speed correlator 
55, the memory section 54, and the diffusion coder 56 from a control section 61. Moreover, as an object for DHO, it 
has profiler 57* and specialization and specialization of a pass of an acljoining base station are performed at the time 
of DHO. 

[01 15] The signal with which the spectrum diffusion of the MF used instead of was carried out and a diffusion sign 
are incorporated, and the sum-of^products operation is performed per 1 symbol. [ the 2nd high-speed correlator 58 ] 
A fast turn around is performed compared with a chip rate. Since the information from two or more memory can be 



processed at very high speed by carrying out a fast turn around, the application to an interference canceller is 
attained. 

[0116] RAKE synthesis section 59 carries out the phase correction [ output / correlation / from the 1st high-speed 
correlator 55 incorporated by the finger memory 62 ] using the pilot symbol, and performs synthesis (RAKE synthesis) 
of two or more passes after that Moreover, **** rare **s, such as SIR test section which, in addition to this, 
measures what AFC for doubling an input signal and a frequency, the input signal, and the noise (the interference 
from other signals Is included) have become comparatively or or now among RAKE synthesis section 59. 
[0117] Data and the speech processing section 60 perform the Inverse transformation (recovery) of various signal 
processing carried out by the transmitting side, in order to perform error correction, this — a day interleave, the 
Viterbi decode, CRC decoder, the Lead Solomon double sign (or turbo decode), and voice — CODEC — — it 

[0118] As mentioned above, according to the correlation circuit for a spectrum diffusion communication concerning 
the gestalt of operation of this invention, the recovery circuit of CDMA can be constituted on a scale of the few 
gate, it is small-scale to the near future, and the effect that LSI for mobile terminals from which a correlation is 
acquired can be developed is in it as explained in detail. 
[0119] 

[Effect of the Invention] Since it is considering as the correlation circuit for a spectrum diffusion communication 
which is equipped with the memory section which writing and read-out can perform the received signal by which the 
spectrum dif^sion was carried out simultaneously, and can moreover read it to a high speed from drawing speed, 
incorporates a signal at high speed from the concerned memory section, and performs a sum-of-products operation 
at high speed with a high-speed correlator according to this invention, it is effective in the ability to make a 
configuration element small-scale and acquire a correlation. ' 
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The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block view of the correlation circuit for a spectrum diffusion communication 
concerning the gestalt of operation of this invention. 

[Drawing 2] It is the configuration block view of another correlation circuit for a spectrum diffusion communication 
concerning the gestalt of operation of this invention. 

^Drawing 31 It is a configuration block view at the time of using this circuit for an interference canceller unit. 
^rawing 41 It is a configuration block view at the time of using this circuit for an interference canceller. 
Drawing 51 It is the configuration block view showing concrete 1 example of the circuit for a spectrum diffusion 
communication concerning the gestalt of operation of this invention. 
[Drawing 6] It is the configuration block view of a part of conventional slide correlator 
[Drawing 7l It is the configuration block view of the conventional **3te5Mc*** VCF. 

[Drawing 81 It is a circuit-arrangement block diagram at the time of using the high-speed correlator in the spectrum 
diffusion communication circuit concerning the gestalt of operation of this invention as a complex type. 
[Description of Notations] 

1 1. 21. 31, 41 — A/D converter, 12. 22 — Control section, [ 15. 25 — Sample hold (S/H) circuit, ] 13. 23 — Code 
generator. [20 — 2 port memory, 24 27 — Address decoder. ] 16, 26 ~ High-speed correlator, [ 32. 42 — Multiplier, 
33. 43 — PN code register, ] 28 — Sense amplifier. [ 35 — Delay circuit, 45 — sample hold (S/H) circuit. ] 34, 44 — 
Adder. [ 52 — RF section. 53 — A/D converter. ] 51 — Antenna, [ 55 — 1st high-speed correlator. 56 — Diffusion 
coder, ] 54 — Memory section. [58 — 2nd high-speed correlator, 59 — RAKE synthesis section. 60 — Data and the 
speech processing section. 61 — Control section, 62 — Finger memory. 81 — 6bitA / D converter, 82 — Memory 
section, 83 — Latch circuit ] 57 — Profiler. 
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